In this study, we investigated grammatical feature selection during noun phrase production in German and Dutch. More specifically, we studied the conditions under which different grammatical genders select either the same or different determiners or suffixes. Pictures of one or two objects paired with a gender-congruent or a gender-incongruent distractor word were presented. Participants named the pictures using a singular or plural noun phrase with the appropriate determiner and/or adjective in German or Dutch. Significant effects of gender congruency were only obtained in the singular condition where the selection of determiners is governed by the targetÕs gender, but not in the plural condition where the determiner is identical for all genders. When different suffixes were to be selected in the genderincongruent condition, no gender congruency effect was obtained. The results suggest that the so-called gender congruency effect is really a determiner congruency effect. The overall pattern of results is interpreted as indicating that grammatical feature selection is an automatic consequence of lexical node selection and therefore not subject to interference from other grammatical features. This implies that lexical node and grammatical feature selection operate with distinct principles. Ó 2002 Elsevier Science (USA). All rights reserved.
have to agree with it in case, number, and gender, the syntactic features of the noun have to be retrieved.
The gender of a noun is an essentially arbitrary lexical property (Corbett, 1991) . This becomes apparent when we consider the different genders of nouns referring to the same entity across languages. For example, the word for car is neuter in German (das Auto), feminine in French (la voiture), masculine in Spanish (el coche), and it has common gender in Dutch (de auto). This suggests that the gender of a noun is a grammatical property of the lexical system of a given language (see also Caramazza & Miozzo, 1997; Levelt, 1989; Schriefers, 1993) . Thus, the study of gender feature retrieval provides a window into the mechanisms that govern the selection of lexical grammatical features and their role in determiner and inflectional morphology processing. In this study, we investigate the selection of a wordÕs gender in the course of noun phrase (NP) production.
Syntactic processes in speech production involving gender Schriefers (1993) used the picture-word interference paradigm to investigate the syntactic processes involved in selecting the definite article and the adjectiveÕs inflection in NP production by Dutch speakers. He presented his participants with colored line drawings and asked them to name the objects by producing a determiner(Det)-adjective(Adj) NP (e.g., het groene boek neu Ôthe green bookÕ vs. de groene tafel com Ôthe green table,Õ Exp. 1) or a plain adjective NP (e.g., groen boek neu Ôgreen bookÕ vs. groene tafel com Ôgreen table,Õ Exp. 2). Distractor words were presented at different stimulus onset asynchronies (SOAs) relative to the onset of picture presentation. The words were either of the same or different gender as the picture name. On the assumption that noun lexical nodes automatically activate their gender information, gender incongruence between target picture and distractor word could delay the selection of the correct gender information if one assumed that selection of gender nodes is a competitive process. Schriefers (1993) obtained faster reaction times at SOA 0 ms in both experiments when target picture and distractor word had the same gender than when they had different genders. At SOA )200 ms (i.e., the distractor is presented 200 ms before picture onset) the effect of gender congruency was only significant in the first experiment, and at SOA +450 ms (i.e., the distractor is presented 450 ms after picture onset) there was no effect at all. Van Berkum (1997) and La Heij, Mak, Sander, and Willeboordse (1998) replicated the gender congruency effect in Dutch and Schriefers and Teruel (2000) obtained similar effects in German. Schriefers (1993) interpreted this gender congruency effect as reflecting competition in the selection of a wordÕs syntactic features, which we will label the gender selection interference hypothesis (GSIH). He argued that the activation of the gender feature of the distractor word interferes with the naming of the picture in those cases where the distractorÕs gender is different from that of the target noun. This is because two different gender specifications compete for selection in the gender-incongruent condition, whereas only one gender is activated in the gendercongruent condition. The gender congruency effect was absent, however, when nouns were named without determiners (La Heij et al., 1998) . Levelt, Roelofs, and Meyer (1999) interpreted this result as follows: When no determiner is needed in speech production, no gender feature is selected (although the gender features of target and distractor become automatically activated). Therefore, there is no gender feature competition in the bare noun naming condition, and hence a gender congruency effect does not occur in such a situation.
However, Miozzo and Caramazza (1999) did not find a gender congruency effect in Italian and Costa, Sebasti a an-Gall e es, Miozzo, and Caramazza (1999) failed to replicate the effect in Catalan and in Spanish (see also Miozzo, Costa, and Caramazza, 2002) . Similarly, Alario and Caramazza (2002) failed to find a gender congruency effect in French. Miozzo and Caramazza (1999) proposed two possibilities for why they failed to replicate SchriefersÕ (1993) results in Italian. One possibility is that gender selection interference occurs in all gendermarking languages but that specific properties of individual languages may be responsible that the effect does not surface. The other possibility is that the putative gender congruency effect observed in Dutch is really a determiner selection interference effect that is only found in languages where determiner selection can occur very early in the NP production process-the determiner selection interference hypothesis (DSIH). Miozzo and Caramazza (1999) noted that there is an important difference between the determiner systems in Dutch and in Italian. In Dutch, the determiner form in an NP can be selected on the basis of the nounÕs gender alone. The determiner for common gender singular nouns is de and for neuter gender singular nouns it is het in all contexts. Once the nounÕs gender has been selected, its associated determiner form can be immediately selected for production. In Romance languages like Italian, Catalan, Spanish, or French, the selection of the appropriate determiner form is not fully determined by a nounÕs gender, but also depends on the local phonological context in which the determiner occurs-the onset of either the noun in Det + N or Det + N + Adj phrases or the adjective in Det + Adj + N phrases. In Italian, for example, the singular masculine definite article can be either il or lo depending on the phonology of the word that follows it. This can be clearly appreciated when we consider the following contrasts: il tavolo (Ôthe tableÕ) but lo strano tavolo (Ôthe strange tableÕ), and lo scienziato (Ôthe scientistÕ) but il grande scienziato (Ôthe great scientistÕ). In these examples it is clear that the form of the determiner does not depend only on the gender of the noun (masculine), or only on the gender of the noun and its phonology, but on the gender of the noun plus local phonological context-select lo if the immediately following phonological context is a vowel, a consonant cluster of the type hsi + consonant or hgni, or an affricate, otherwise select il. This means that the selection of the determiner in an NP must wait until the immediately following phonological context has been specified-a fairly late process in NP production. Thus, a major difference between Italian and Dutch is the point at which enough information is available for the selection of a determiner form. In Dutch, this point is immediately after the selection of the nounÕs gender feature; in Italian, this point occurs much later, at the level where the segmental content of nouns and adjectives is specified.
This difference in the structure of the determiner systems in Dutch and in Italian (and other Romance languages) could have one of two possible implications. One possibility is that even if gender selection were a competitive process in Italian (as has been argued for Dutch), its effects would not be visible because determiner form selection occurs very late in this language and therefore any selection conflict at the level where gender information is specified would be resolved by the time determiner form selection takes place. The other possible implication is that even if gender selection were a non-competitive process in Dutch (and other languages) there could still be effects of ''gender congruency'' in Dutch but not in Italian. However, the locus of the effect would now be at the level of determiner selection and not gender feature selection. That is, if we assumed that determiner form selection is a competitive process, we might expect slower determiner selection when target and distractor nouns have different genders. This is because in Dutch the selection of the appropriate determiner can be made as soon as the gender information of a noun becomes available and, therefore, the activation of a competing determiner (through the activation of the gender of the distractor noun) would interfere with the selection of the target determiner. In Italian, however, determiner form selection occurs so late in the process of NP production that the activation of competing gender information and its associated determiners would long have dissipated, rendering ineffective any competing activation.
In this study, we investigate whether the gender congruency effect occurs at the level of gender selection proper or rather later, i.e., at the level of determiner selection. This is important for language production research because it may tell us whether the selection of abstract features, such as gender, is a competitive process during speech production or whether competition only occurs if different phonological forms, e.g., determiners, are activated. We test this in German and Dutch, languages in which the choice of determiners does not depend on phonological context. Therefore, selection of the determiner can be made immediately after selection of a nounÕs grammatical features (gender, number, and case). Thus our expectation is that we should replicate the ''gender congruency effect'' in similar conditions to those reported in earlier studies. However, German and Dutch have the interesting property that determiners are gender marked only in the singular and not in the plural. Thus, in German, different determiners are selected for masculine, feminine, and neuter nouns when used in the singular (in the nominative case the determiners are, respectively, der, die, and das) but the same determiner is used for all genders in the plural (in the nominative case it is the determiner die).
As already noted, German distinguishes three genders in the noun system, i.e., feminine (fem), masculine (mas), and neuter (neu).
2 However, gender is not explicitly marked on the noun but realized via an appropriate determiner, e.g., die Wand (Ôthe wallÕ fem), der Tisch (Ôthe table,Õ mas), das Buch (Ôthe book,Õ neu). 3 In the plural, the determiner for all three genders is die, e.g., die W€ a ande (Ôthe walls,Õ fem), die Tische (Ôthe tables,Õ mas), die B€ u ucher (Ôthe books,Õ neu). The Dutch determiner system is similar to the German one in that different determiners are associated with different genders in the singular, but not in the plural. In the singular, the 2 The distribution of the three genders in German is as follows. There are 4164 monomorphemic nouns listed in the CELEX database (Baayen, Piepenbrock, & Gulikers, 1995 3 Most German nouns have fixed gender. However, there is a minority of words that can take more than one gender. Most of them are homophones, e.g., der See (Ôthe lake,Õ mas) vs. die See (Ôthe sea,Õ fem), some are words with varying gender, e.g., der or das Filter (Ôthe filter,Õ mas or neu). Historically, gender was probably a ''real'' grammatical category-just like number, for instance -that allowed speakers to choose between different values. For instance, Lehmann (1958) reconstructed the following forms for Indo-European: h ı ımah (Ôwinter,Õ fem), him a as (Ôcold,Õ mas), and himam (Ôsnow,Õ neu). That is, gender was used to express certain perspectives with respect to a lexical item. Leiss (1999) showed that even in Old High German nouns with different genders still existed, such as bluomo (Ôflower,Õ mas) and bluoma (Ôblossom,Õ fem). That is, different suffixes used to realize gender-specific categorical meanings on the nouns. However, this full-fledged gender system collapsed and is no longer functioning in New High German. determiner de is used for common gender (com) and het for neuter gender (neu), as for instance in de tafel (Ôthe table,Õ com) or het boek (Ôthe book,Õ neu). 4 In the plural, Dutch is like German in that it uses only one determiner for both genders, namely de, as in de tafels (Ôthe tables,Õ com) or de boeken (Ôthe books,Õ neu).
The fact that in specific conditions a single determiner form is used for different genders in the German and the Dutch determiner systems affords the opportunity to distinguish between the two hypothesized causes of the gender congruency effect-the gender (GSIH) and the determiner selection interference hypotheses (DSIH). If the gender congruency effect is caused by interference at the level of gender feature selection, we should observe the effect in the production of both singular and plural NPs. This is because according to the GSIH the interference effect is independent of determiner form properties. However, if the gender congruency effect is caused by interference at the level of determiner selection (DSIH), we should not observe such an effect when the same determiner form is required by the target and the distractor word, independently of whether or not the two nouns have the same gender. These conditions are met in some cases of plural NP production and form the basis for the research reported here.
Consider the following German example. Suppose that a subject is presented with a picture of a cup (Pokal mas;sg ) and the distractor words Schlange fem;sg (ÔsnakeÕ) or Garten mas;sg (ÔgardenÕ), on separate occasions. The required response in both cases is der Pokal (Ôthe cupÕ). According to the GSIH, which assumes that the selection of grammatical features is a competitive process, naming latencies should be slower when the distractor word is Schlange fem;sg than when it is Garten mas;sg . This prediction follows from the fact that the gender features in the picture-word pair Pokal/ Schlange are not congruent (masculine and feminine, respectively) but they are congruent in the pair Pokal/ Garten (both masculine). The DSIH, which assumes that determiner but not grammatical feature selection is a competitive process, also predicts a gender congruency effect in this case. But the basis for the effect is different. On this hypothesis, it results from the fact that different determiners are associated with Pokal and Schlange (der and die, respectively), whereas the same determiner (der) is associated with Pokal and Garten, and therefore the former but not the latter pairing would result in determiner selection interference.
Consider now the slightly different situation where a subject is presented with a picture of two cups (Pokale mas;pl ) and the distractor words Schlangen fem;pl (ÔsnakesÕ) or G€ a arten mas;pl (ÔgardensÕ). Now, the required response is die Pokale (Ôthe cupsÕ). According to the GSIH, a gender congruency effect is also expected here, for the same reason described in the case of singular NP production. This is because changing the number of the NP has not altered the gender feature relation between target and distractor word and therefore we expect interference for the picture-word pair Pokale/Schlangen relative to the pair Pokale/G€ a arten. By contrast, the DSIH predicts that there should not be a gender congruency effect in the case of plural NP production. This is because in the latter case the determiners associated with the target and distractor words do not vary as a function of their gender (the determiner is die in all cases), and therefore there is no basis for determiner selection interference. Thus, although the GSIH and the DSIH make identical predictions for the effects of gender congruency in the production of singular NPs, albeit for different reasons, they make different predictions for plural NP production. The investigation of singular and plural NP production in German (and Dutch) provides the opportunity to distinguish between the two hypotheses.
However, the precise conditions that would allow a comparison of the GSIH and the DSIH depend on certain assumptions about the way in which distractor words affect the production of the target NP. Implicit in the predictions we have derived for the production of singular and plural NPs from the two hypotheses under consideration here is the assumption that the processing of a distractor word influences the production system in certain ways. Specifically, it is assumed that the distractor word activates its corresponding lexical node and associated grammatical features in the production network. The general plausibility of this assumption has been confirmed by the studies showing a gender congruency effect in NP production (Costa, Kovacic, & Caramazza, submitted; La Heij et al., 1998; Schriefers, 1993; Schriefers & Teruel, 2000; Van Berkum, 1997) . That is, the gender congruency effect can be taken to indicate that the gender feature of the distractor word is activated in the picture-word interference task when NPs are produced. However, it is far from obvious whether this assumption applies also to the number feature of a noun. This is because while gender is an intrinsic feature of nouns, number is a diacritic value that is fixed by semantic context. Therefore, it is possible that the activation and selection of these two types of features may be subject to different principles (Caramazza, 1997; Levelt et al., 1999) . 4 The distribution of the two genders in Dutch is as follows (see Van Berkum, 1996) : There are 6349 monomorphemic nouns list in CELEX, 77 (1.2%) of which are unclassifiable. Of the remaining 6272 entries 4982 (78.5%) have common gender and 1290 (20.3%) have neuter gender. If word frequency is taken into account, the situation changes a bit. Now 70.3% of the monomorphemic nouns have common gender and 29.6% have neuter gender (counts taken from Van Berkum, 1996) .
Consider the production of the NPs der Pokal mas;sg (Ôthe cupÕ) and die Pokale mas;pl (Ôthe cupsÕ) in response to pictures of one cup and two cups, respectively. The selection of der and die is determined jointly by an intrinsic feature of the noun-the gender feature masculine-and by a contextual property-the number diacritic singular or plural. Setting a specific value for the feature number depends on factors external to the noun in the NP. 5 The diacritics singular and plural depend only on the number of objects in the picture and not the objects themselves. This difference between gender and number features is reflected in the way in which they are selected for inclusion in the determiner frame. That is, whereas selection of the feature gender depends entirely on the selection of a specific noun node in the lexical system, the selection of the number diacritic depends on phrasal and not lexical features. In the context of the picture-word interference task this difference translates into highly discrepant roles for lexical and extra-lexical information in selecting, respectively, the gender and number features for the determiner, and this could have implications for the role of the distractor wordÕs number in this task.
Consider now the case in which a picture showing two cups (die Pokale mas;pl ) is paired with the distractor word Schlange fem;sg (ÔsnakeÕ) or Garten mas;sg (ÔgardenÕ). As in previous cases, the GSIH predicts slower naming latencies for the pairing Pokale mas;pl =Schlange fem;sg than the pairing Pokale mas;pl =Garten mas;sg , since in the former but not the latter case there is a mismatch of gender features. (A generalization of this hypothesis to all grammatical features might also predict a number congruency effect if selection of the value of number diacritics obeyed the same principles as the selection of gender features. However, we have pursued this issue elsewhere; see Schiller & Caramazza, 2002 .) The predictions made by the DSIH are not straightforward, and depend on the way in which the number information of the distractor word is processed. If the number feature of the distractor word is considered for possible selection into the determiner frame for production, then, we would expect the pairing Pokale mas;pl =Garten mas;sg to be produced more slowly than the pairing Pokale mas;pl =Schlange fem;sg -the reverse of what is predicted by the GSIH. This is because different determiners are associated with Pokale mas;pl and Garten mas;sg -die and der, respectively-but the same determiner, die, for Pokale mas;pl and Schlange fem;sg . However, if the number of the distractor is not considered for insertion into the determiner frame, then the DSIH predicts no difference between the two pairings; that is, no effect of gender (or number) congruency. Once again, this prediction rests on the assumption that the number feature for the determiner frames for the target noun and the distractor word are both determined extralexically; that is, by the number of objects in the picture and not the morphology of the distractor word. Support for this assumption comes from two experiments by Schiller and Caramazza (2002) in which the selection of the number feature was investigated in German with the picture-word interference task. In these experiments, no effect of number activation of the distractor words could be found, suggesting (a) that the selection of the number feature is not a competitive process and (b) that the number feature is set extra-lexically. The most likely candidate for setting the determiner frame for the number feature of the distractor word is the picture itself since it contextually defines the number feature that has to be selected for production.
In short, the predictions that can be derived for the DSIH in the picture-word interference task do not depend only on the gender of the target and distractor nouns but also on other properties of the NP production tasks. Nonetheless, the GSIH and DSIH make distinct predictions for the production of singular and plural NPs. The GSIH predicts a gender congruency effect independently of whether production involves singular or plural NPs. The DSIH makes more complex predictions, but one thing is clear: Different patterns of results are expected for singular and plural NPs. Therefore, we can use the picture-word interference task with singular and plural NPs to distinguish between the two hypotheses.
There is one further issue that can be tested using the gender congruency effect. The DSIH suggests that the determiner forms of the corresponding target and distractor nouns cause the gender congruency effect. According to the discrete serial stage model by Levelt et al. (1999) such an account would not be possible because only selected lexical nodes can activate their word forms. However, since the distractor word is never produced and therefore its lexical node has never been selected, how could its corresponding determiner form be activated and compete for selection with the determiner form of the target noun? In order for this to happen, some cascaded processing of information must be allowed. Therefore, the test between the GSIH and the DSIH may also serve to test a more general aspect of speech production theories, namely the issue of serial vs. cascaded processing.
The method we use to contrast the GSIH and the DSIH is the picture-word interference paradigm. In this paradigm, participants are instructed to name a picture while ignoring a simultaneously presented distractor word. This task is a variant of the Stroop (1935) paradigm and it has been used successfully to investigate various aspects of lexical access in language production (for reviews see Glaser, 1992; MacLeod, 1991) . Several researchers have shown that picture naming latencies are affected by specific properties of the to-be-ignored word (e.g., Glaser & D€ u ungelhoff, 1984; Glaser & Glaser, 1989; Lupker, 1979 Lupker, , 1982 Meyer, 1996; Meyer & Schriefers, 1991; Posnansky & Rayner, 1977; Rosinski, Golinkoff, & Kukish, 1975; Schriefers, 1992; Schriefers, Meyer, & Levelt, 1990) . The properties that have been investigated most thoroughly are the semantic and phonological relationship between the name of the picture and the distractor word. More recently, the relationship between the gender of the pictureÕs name and that of the distractor word has been the focus of intense investigation because of its potential value in revealing how the grammatical features of words are activated and selected (e.g., Costa et al., 1999; La Heij et al., 1998; Schriefers, 1993; Van Berkum, 1997) . Here, we use this paradigm to investigate the process of gender selection in NP production.
Experiments 1a, 1b, and 1c: Noun phrase production in German
In our first three experiments, we attempted to replicate and to extend the gender congruency effect in German to determine at which level of NP production the effect occurs, i.e., gender selection or determiner selection. Native German participants were required to name a set of pictures. Each picture was paired with a gender-congruent distractor word and with a genderincongruent distractor word. Pictures could either appear as single objects (singular condition) or as two identical objects (plural condition). Participants were asked to name the picture with the appropriate determiner (Exp. 1a), e.g., der Tisch (Ôthe tableÕ) or die Tische (Ôthe tablesÕ), or with the appropriate adjective (Exp. 1b), e.g., roter Tisch (Ôred tableÕ) or rote Tische (Ôred tablesÕ), or with the appropriate determiner + adjective (Exp. 1c), e.g., der rote Tisch (Ôthe red tableÕ) or die roten Tische (Ôthe red tablesÕ). The Det + N naming task is equivalent to the task employed by Costa et al. (1999) , La Heij et al. (1998) , Miozzo and Caramazza (1999) , and Schriefers and Teruel (2000) . The Adj + N task is similar to the task employed by Schriefers (1993) and the Det + Adj + N task is equivalent to the task employed by Schriefers (1993) and Schriefers and Teruel (2000) . The gender selection and determiner selection interference hypotheses make different predictions in naming singular and plural NPs. The GSIH predicts a gender congruency effect independently of whether production involves singular or plural NPs. The DSIH predicts different effects for singular and plural NPs although the precise pattern of interference effects depends on other assumptions about the role of distractor number in determiner selection. Because the precise role of these other factors remains unclear, we will not attempt to spell out all the possible patterns. Instead we will allow the results to help us further define the factors that contribute to number feature selection and their role in the picture-word naming task.
Method Participants
Experiment 1a had 27 participants, Experiment 1b had 25 participants, and Experiment 1c had 26 participants. All participants were native German students from the Catholic University of Eichst€ a att in Germany. They were paid for their participation or received course credits. None of them participated in more than one experiment.
Materials
Sixty target pictures corresponding to monomorphemic German nouns were selected for naming. There were equally many feminine, masculine, and neuter picture names (e.g., die T€ u ur Ôthe door,Õ fem; der Tisch Ôthe table,Õ mas; das Buch Ôthe book,Õ neu). Picture names were selected such that formal correspondences between phonological properties and grammatical gender were avoided (K€ o opcke & Zubin, 1984) . The mean frequency of occurrence per one million word forms was similar for the feminine, the masculine, and the neuter picture names. Each picture was paired with a gender-congruent and a gender-incongruent distractor word. There were equally many incongruent distractor words from the two incongruent genders (e.g., half of the 20 feminine targets were paired with masculine distractor words and the other half with neuter distractor words, etc.). The distractor words had similar frequency characteristics as the picture names. Mean length in syllables and segments was matched between the congruent and incongruent distractor words. Distractor words were semantically and phonologically unrelated to the picture names. In addition to the 60 target pictures, there were ten practice pictures paired with distractors according to the same criteria as the target pictures. The complete list of target pictures and distractor words can be found in Appendix A. Pictures were simple black (Exp. 1a) or colored (Exp.Õs 1b and 1c) line drawings of everyday objects presented on a white background. They were taken from the pool of pictures of the Max Planck Institute for Psycholinguistics in Nijmegen. Distractor words were displayed in their singular form in black characters (font type and size: Geneva, 30 pts.) in, across, or between the object(s). Pictures appeared in the center of the screen with the distractor words appearing at slightly different positions around fixation to prevent participants from ignoring the distractors. For an individual picture, however, the position of the two distractor words was the same.
Procedure
Participants were tested individually in a dimly lit testing room. They sat in front of a computer screen at a viewing distance of approximately 80 cm. The experimenter sat in the same room to score potential errors. The computer screen was a Macintosh Color Display. On each trial, a fixation point appeared for 500 ms followed by the picture and the distractor word. Distractor words were always presented without their determiners. Participants were instructed to fixate the fixation point and to name the target picture as quickly and as accurately as possible with the appropriate determiner (Exp. 1a), or with the appropriate adjective (Exp. 1b), or with the appropriate determiner + adjective (Exp. 1c) in German. At picture onset, a voice key connected to a microphone was activated to measure the naming latencies. As soon as a response was given and the voice key was triggered, picture and distractor word disappeared from the screen and after a short pause of one second the next trial started. If no response was recorded within two seconds, the next trial started automatically. The presentation of the trial sequences was controlled by PsychLab version1.0-103.1 (Gum & Bub, 1988) . A response was considered invalid when it exceeded the response deadline of two seconds, when it included a speech error, when a wrong determiner or picture name was produced, or when the voice key was triggered incorrectly. Invalid responses were excluded from the reaction time analyses.
Design
The experiment consisted of three parts. First, participants were engaged in a familiarization phase. They saw each picture once on the computer screen to become familiarized with the pictures and learn the designated picture names (in case alternative names were preferred by the participants). Each picture appeared on the screen as a black-on-white line drawing and after two seconds the designated name was added below the picture. Both remained in view for another three seconds. Participants were asked to use the designated name for each picture. After the familiarization phase, participants received a practice phase during which each picture was presented once as single objects (singular condition) and once as two objects (plural condition) in the center of the screen preceded by a fixation point. Pictures were presented in black (Exp. 1a) or once in red and once in green (Exp.Õs 1b and 1c). ParticipantsÕ task was to name the picture as quickly and as accurately as possible using the appropriate determiner and picture name (Exp. 1a), e.g., der Tisch (Ôthe tableÕ) or die Tische (Ôthe tablesÕ) or adding the appropriate determiner and adjective (Exp.Õs 1b and 1c), e.g., der rote Tisch (Ôthe red tableÕ) or die roten Tische (Ôthe red tablesÕ). This procedure was adopted to make sure that participants knew the correct determiner for each picture name. After completion of the practice phase, the experimenter corrected participants in case they did not use the designated name for a given picture. 6 The naming phase began immediately after the practice phase. Stimuli were presented in four blocks of 70 trials each. In Experiments 1b and 1c, half of the pictures of each gender were presented in green in the singular condition and in red in the plural condition, the other half in red in the singular condition and in green in the plural condition. The SOA was 0 ms. The first 10 trials of each block were taken from the set of practice pictures and served as warm-up trials. They were not included in the analyses. In each block, targets and distractors of the three grammatical genders were represented approximately equally. Blocks were randomized individually for each participant with the following constraints: (a) before the same object was presented again, at least four other objects appeared in between; (b) targets could have the same number on no more than two consecutive trials; and (c) targets could have the same gender on no more than two consecutive trials; and (d) (only in Exp.Õs 1b and 1c) targets could have the same color on no more than two consecutive trials. Finally, the order of the blocks was varied across participants. Each experiment lasted approximately one hour.
Results
Naming latencies shorter than 350 ms and longer than 1500 ms were counted as outliers (Exp. 1a: 1.5% of the data; Exp. 1b: 1.5% of the data; Exp. 1c: 4.1% of the data). The mean naming latencies and error rates are summarized in Tables 1-3 . Analyses of variance were run with Number of Target (singular or plural) and Gender Condition (congruent or incongruent) as independent variables. Separate analyses were carried out with participants (F 1 ) and items (F 2 ) as random variables. 6 The practice phase of Experiment 1a was very similar to the Experiments 1 and 3 by Schriefers, Jescheniak, and Hantsch (2002) , namely Det-NP naming in German without distractor words. Furthermore, Schriefers et al. (2002) used the same materials as we did in Experiment 1a. Schriefers et al. (2002) found a cost for masculine and neuter plural NPs relative to their singular NPs while for feminine NPs no such cost was observed. Analyses of the practice blocks in Experiment 1a yielded the following results: For both masculine and neuter plural NPs there was a cost of 77 ms compared to their respective singular NPs (mas, sg: 695 ms; mas, pl: 772 ms; neu, sg: 703 ms; neu, pl: 780 ms) whereas feminine plural NPs did not show such a cost (fem, sg: 753 ms; fem, pl: 757 ms). The interaction between Gender and Number is significant by participants (F 1 ð2; 50Þ ¼ 15:92, MS e ¼ 1332:44, p < :01) but not by items (F 2 ð2; 57Þ < 1). These data once more support the view that gender is accessed in German plural NPs and that for the production of plural Det NPs, singular and plural determiners compete for selection.
Experiment 1a
Overall, there was a 6 ms advantage in the gendercongruent condition (758 ms) over the gender-incongruent condition (764 ms). This effect of Gender Condition was significant by participants (F 1 ð1; 26Þ ¼ 5:59, MS e ¼ 172:46, p < :05) but not by items (F 2 ð1; 59Þ ¼ 2:14, MS e ¼ 1096:09, n.s.). Pictures were named slightly faster in the singular (760 ms) than in the plural (763 ms), but this difference was not significant (both F s < 1). However, the effect of gender match was modulated by the number of the target indicated by a significant interaction between Number of Target and Gender Condition (F 1 ð1; 26Þ ¼ 18:06, MS e ¼ 302:15, p < :01; F 2 ð1; 59Þ ¼ 18:51, MS e ¼ 677:76, p < :01). In the singular, there was a 20 ms gender congruency effect (gender-congruent: 750 ms, gender-incongruent: 770 ms), whereas in the plural, there was a 9 ms advantage of the gender-incongruent condition (758 ms) over the gender-congruent condition (767 ms). Analyses of the simple effects revealed that the congruency effect in the singular was reliable (F 1 ð1; 26Þ ¼ 17:07, MS e ¼ 322:56, p < :01; F 2 ð1; 59Þ ¼ 10:92, MS e ¼ 1178:11, p < :01). The greater interference for gender-congruent target-distractor pairs in the plural was significant by subjects (F 1 ð1; 26Þ ¼ 6:03, MS e ¼ 152:04, p < :05) but not by items (F 2 ð1; 59Þ ¼ 3:40; MS e ¼ 595:74; n.s.). There were no significant effects in the error data.
Experiment 1b
Pictures were named faster in the plural condition (776 ms) than in the singular condition (788 ms). This 12 ms advantage was statistically significant F 1 ð1; 24Þ ¼ 12:51, MS e ¼ 382:91, p < :01; F 2 ð1; 59Þ ¼ 5:69, MS e ¼ 1792:11, p < :05. 7 However, the effect of Number of Target could be due to a speed/accuracy trade off, since the error analyses revealed that participants made more errors in the plural condition than in the singular condition (both p's < :01). No other effects in the error rates were found to be significant. Picture naming latencies were 4 ms faster in the gender-incongruent condition (780 ms) than in the gender-congruent condition (784 ms). The effect of Gender Condition was not significant (F 1 ð1; 24Þ ¼ 1:10, MS e ¼ 468:32, n.s.; F 2 ð1; 59Þ ¼ 1:17, MS e ¼ 1124:10, n.s.) nor was the interaction between Gender Condition and Number of Target (F 1 ð1; 24Þ ¼ 1:01, MS e ¼ 184:39, n.s.; F 2 ð1; 59Þ < 1).
Experiment 1c
Pictures were named faster in the plural condition (715 ms) than in the singular condition (759 ms). This 44 ms advantage was statistically significant (F 1 ð1; 25Þ ¼ 79:68; MS e ¼ 49608:25, p < :01; F 2 ð1; 59Þ ¼ 33:99, MS e ¼ 128172:68, p < :01). Picture naming latencies were 4 ms faster in the gender-congruent condition (735 ms) than in the gender-incongruent condition (739 ms). The effect of Gender Condition was not significant (F 1 ð1; 25Þ ¼ 1:59, MS e ¼ 362:93, n.s.; F 2 ð1; 59Þ < 1), but the interaction between Gender Condition and Number of Target was highly significant (F 1 ð1; 25Þ ¼ 15:83, MS e ¼ 3587:04, p < :01; F 2 ð1; 59Þ ¼ 10:52, MS e ¼ 7482:34, p < :01). This interaction reflects the fact that singular targets were named 16 ms slower in the gender-incongruent condition (767 ms) than in the gender-congruent condition (751 ms), whereas plural targets were named slightly faster in the gender-incongruent condition (712 ms) than in the gender-congruent condition (719 ms). Analyses of simple effects showed that the effect of Gender Condition was significant in the singular (F 1 ð1; 25Þ ¼ 21:31, MS e ¼ 3115:97, p < :01; F 2 ð1; 59Þ ¼ 4:87, MS e ¼ 5879:44, p < :05) but not in the plural (F 1 ð1; 25Þ ¼ 2:70, MS e ¼ 834:00, n.s.; F 2 ð1; 59Þ ¼ 3:85, MS e ¼ 2084:17, n.s.).
The RT results were partially supported by the error data. Pictures in the singular (9.9%) produced more errors than pictures in the plural (6.8%). This effect was significant (F 1 ð1; 25Þ ¼ 11:20, MS e ¼ 6:50, p < :01; F 2 ð1; 59Þ ¼ 10:90, MS e ¼ 2:89, p < :01). Similarly, there were more errors in the gender-incongruent (8.9%) than in the gender-congruent condition (7.8%), but this effect was not significant (F 1 ð1; 25Þ ¼ 2:64, MS e ¼ 5:54, n.s.; F 2 ð1; 59Þ ¼ 3:71, MS e ¼ 1:71, p ¼ :06). Most importantly, singular targets yielded more errors in the gender-incongruent (11.0%) than in the gender-congruent condition (8.8%), whereas in the plural there was no such difference (6.9% vs. 6.7%, respectively). Analyses of simple effects revealed that this effect was significant in the singular (F 1 ð1; 25Þ ¼ 6:26; MS e ¼ 5:12, p < :05; F 2 ð1; 59Þ ¼ 6:57, MS e ¼ 2:68, p < :05), but not in the plural (both F Õs < 1). However, there was no interaction between Number of Target and Gender Condition (F 1 ð1; 25Þ ¼ 1:80, MS e ¼ 5:12, n.s.; F 2 ð1; 59Þ ¼ 1:95; MS e ¼ 2:06, n.s.).
Discussion
The results of Experiments 1a-c are interesting for several reasons. First, Experiments 1a and 1c demonstrate that the gender congruency effect is also a stable phenomenon in German. Schriefers (1993) obtained the original gender congruency effect in Dutch, a language with two genders. Recently, Schriefers and Teruel (2000) investigated the gender congruency effect in German, a language with a three-gender system. Their second experiment was similar to (part of) our Experiment 1a. Participants named pictures using a Det + N phrase while they where presented with auditory distractor words. Schriefers and Teruel (2000) obtained a gender congruency effect at SOA +75 ms. Here, we replicate this gender congruency effect in German at SOA 0 ms with visual distractors. As can be seen in Table 1 , the gender congruency effect was similar for all three genders, as reflected by the absence of an interaction between the gender of the target and the Gender Condition (F 1 ð2; 52Þ ¼ 2:33, MS e ¼ 630:85, n.s.; F 2 ð2; 38Þ < 1).
When colored objects were named using the appropriate determiner in a determiner-adjective-noun phrase in Experiment 1c, there was again a gender congruency effect in the singular, but not in the plural. In the singular, a selection between three free-standing phonological forms has to be made (i.e., der, die, or das), whereas in the plural there is only one determiner form, namely die. The results of Experiment 1c mirror the outcome of Experiment 1a (Det-NP naming) and support the DSIH of the gender congruency effect. These results again resemble Schriefers and TeruelÕs (2000) data for German singular targets. In their first experiment, participants named a set of colored pictures using a Det + Adj + N phrase such as der rote Hammer (Ôthe red hammerÕ) while hearing a distractor word. At SOA +150 ms they found a gender congruency effect. In the present experiment, we find a similar effect at SOA 0 ms with visual distractors.
However, Experiment 1b did not show a gender congruency effect. This is in contrast to what Schriefers (1993, Experiment 2) found in Dutch. How can this difference in results be accounted for? One reason may be that gender agreement for adjectives, but not for determiners, involves the affixation of a bound 7 Previous experiments (Schiller & Caramazza, 2002) revealed that this effect is probably due to the fact that the distractor word interferes visually more with the presentation of a single picture (i.e., in the singular condition) than with the presentation of two identical pictures of the same object (i.e., in the plural condition). Except for Exp. 1a, this effect was found in all other experiments that involved a plural condition.
morpheme. This means that the initial part of the adjective, i.e., the stem, in an Adj + N phrase is the same for different genders (e.g., roter mas Tisch mas Ôred tableÕ vs. rote fem Wand fem Ôred wallÕ vs. rotes neu Buch neu Ôred bookÕ). One possible implication of this fact is that since gender-suffixed variants of an adjective differ at the end of the word any effects of competition in the selection of affixes is not measurable with the currently used paradigms. Perhaps participants prepare for production of the adjective stem and begin speaking as soon as they have enough information about the noun, thereby masking any effects of competition that may occur in the selection of the gender-marked suffix. The other possibility is that the selection of morphophonological processes, unlike that of free-standing morphemes and stems, is not a competitive process but an automatic consequence of specific grammatical properties. However, before we can consider further these possibilities we must first confirm the reliability and generalizability of our results. This is important because Schriefers (1993) found a gender congruency effect with Adj + N phrases in Dutch (groen neu boek neu Ôgreen bookÕ vs. groene com tafel com Ôgreen tableÕ). The difference in results between the two studies remains unresolved, and it could reflect differences between languages-German versus Dutch. This explanation is unlikely to be the correct one since recently Costa et al. (submitted) were also unable to find a gender congruency effect in Croatian when participants were asked to produce gender-marked possessive Adj + N phrases (moj krevet masc [my bed]; moja truba fem [my trumpet]), but did find a congruency effect when the nounÕs gender triggered the selection of a free-standing morpheme (the pronouns ga mas [Ôit mas Õ] je fem [Ôit fem Õ]). Nonetheless, it is important to first establish reliably that the gender congruency effect is not found in the production of NPs in which the gender-marked elements are purely inflectional features and not freestanding morphemes or stems. We will address this issue in Exp. 4b with Dutch materials.
Second, our results go beyond SchriefersÕ (1993) and Schriefers and TeruelÕs (2000) results because they show that the gender congruency effect only occurs when pictures are named with their corresponding determiner in the singular but not in the plural. In the singular, the appropriate gender-marked determiner has to be selected from a set of three different determiners, whereas in the plural the determiner is the same for all three genders. Thus our results suggest that the putative gender congruency effect may actually be a determiner congruency effect, as suggested by Miozzo and Caramazza (1999) . According to this account, the interference effect that is observed in Dutch and German occurs not in selecting the gender of the target noun but in selecting the gender-appropriate determiner. In the gender-incongruent condition, different forms of determiners compete for selection in the singular, resulting in an interference effect. In the plural, however, the determiner is the same for all three genders and thus no interference occurs.
We now turn to the issue of how the number feature of the distractor affects the selection of the determiner of the target noun. Recall that in this experiment distractors were always in the singular. If the number of the distractor played a role in determiner selection we would expect that the distractors would activate their corresponding singular determiners, der, die, or das. Therefore, in the plural condition, i.e., when the determiner die is required for the target, we should have obtained significantly faster RTs when the distractor word is feminine (a die word) than when it is masculine or neuter (a der or a das word, respectively). In contrast, if the number feature of the distractor is not a candidate for insertion in the determiner frame-because the determinerÕs number feature is set by the extra-lexical context defined by the number of objects in the picture-, we would not expect differences between the different distractor genders in the plural. In this case, the number features selected for the determiner frame would always be plural which would activate the determiner form die, independently of the gender of the distractor word. Since plural targets also require the determiner die, there would never be a mismatch in the plural. Earlier evidence on the selection of number features (Schiller & Caramazza, 2002) supports this latter view.
To be able to distinguish between these two possibilities, we re-analyzed the data according to the gender of the distractor word. As can be seen in Tables 4 and 5 , there are no differences between the individual distractor conditions: In Experiment 1a, naming latencies to plural targets are not significantly faster with feminine distractors (763 ms) than with masculine (757 ms) or neuter (764 ms) distractors (F 1 ð2; 52Þ ¼ 1:35, MS e ¼ 863:60, n.s.; F 2 ð1; 57Þ ¼ 1:15, MS e ¼ 614:37, n.s.). For masculine plural targets, naming latencies are not faster when the distractor is feminine (760 ms) than when it is masculine or neuter (773 or 767 ms, respectively) (F 1 ð2; 52Þ < 1; F 2 ð1; 57Þ < 1), and for feminine (F 1 ð2; 52Þ ¼ 2:02, MS e ¼ 867:04, n.s.; F 2 ð1; 57Þ < 1) and neuter (F 1 ð2; 52Þ ¼ 1:30, MS e ¼ 1412:93, n.s.; F 2 ð1; 57Þ ¼ 3:45, MS e ¼ 1101:44, n.s.) targets this is also the case. In Experiment 1c, the differences between the distractor genders are only minimal and insignificant (see Table 5 ). Most importantly, feminine distractors (716 ms) do not lead to faster RTs in the plural than masculine (715 ms) or neuter (711 ms) distractors (F 1 ð2; 50Þ < 1; F 2 ð1; 57Þ < 1). This true for feminine targets (F 1 ð2; 50Þ ¼ 1:13, MS e ¼ 1441:67, n.s.; F 2 ð1; 57Þ < 1), for masculine targets (F 1 ð2; 50Þ < 1; F 2 ð1; 57Þ < 1), and for neuter targets (F 1 ð2; 50Þ < 1; F 2 ð1; 57Þ ¼ 2:95; MS e ¼ 931:64, n.s.). These results support the view that the number feature of the distractor is set independently of the number information in the distractor word. The number feature of the distractors is not considered for insertion in the determiner frame for NP production. Instead, number features in our task are selected on the basis of extra-lexical, contextual factors; i.e., the number of objects in the picture. An important implication is that we need not consider the number of the distractor in investigating the effects of gender congruency on determiner selection. Nonetheless, we reconsider this issue in Experiment 3 where we empirically assess this claim.
The results obtained for German in Experiments 1a-c do not support the GSIH. Instead, the experimental outcome so far supports the alternative DSIH. The original experiments by Schriefers (1993) were carried out in Dutch, although Schriefers and Teruel (2000) recently replicated the gender congruency effect for German. However, these authors tested only singular targets. In Experiments 2a and 2b we re-examined the gender congruency effect in Dutch with both singular and plural NPs. As already noted, the Dutch determiner system is similar to the German one in that different determiners are associated with different genders in the singular, but not in the plural. The determiner de is used for common gender and het for neuter gender, as for instance in de tafel (Ôthe table,Õ com) or het boek (Ôthe book,Õ neu). In the plural, only one determiner is used for both genders, namely de, as in de tafels (Ôthe tables,Õ com) or de boeken (Ôthe books,Õ neu). If there is a genuine gender congruency effect in Dutch, this effect should be found both in the singular and in the plural NP conditions. However, if the putative gender congruency effect is really a determiner congruency effect, it should only be obtained for singular NPs, just as in German.
In his experiments, Schriefers (1993) also varied the SOA between picture onset and the presentation of the distractor word. The motivation for this manipulation was to ensure that the distractor wordÕs gender feature was activated near the point in time at which the target wordÕs gender feature was being selected. In other words, it is possible that the effect of gender congruency might depend on SOA. When the distractor is presented too early with respect to picture onset, the activation of an incongruent gender feature may have already decayed and thus would be too weak to influence the selection of the targetÕs gender node. When the distractor is presented too late, the gender of the target word may have already been selected and therefore immune to the activation of an incongruent gender feature. Indeed, Schriefers (1993) obtained the largest gender congruency effect at SOA 0 ms. The effect was only half as large at SOA )200 ms in his Experiment 1 and at SOA +450 ms no significant congruency effect was found. In his Experiment 2, the gender congruency effect was only significant at SOA 0 ms. Since this is the SOA at which the semantic interference effect is usually obtained, this was taken as evidence that the gender congruency effect occurs at the same level as the semantic interference effect, i.e., the lexical node level. We tested three different SOAs in Experiment 2a, namely )100 ms, 0 ms, and +100 ms to maximize the probability of getting a gender congruency effect. Experiment 2b was run with only one SOA, i.e., 0 ms.
Experiments 2a and 2b: Noun phrase production in Dutch
In these experiments, native Dutch participants were asked to name a set of pictures paired with a gendercongruent and a gender-incongruent distractor word. Pictures could either appear as single objects (singular condition) or as two identical objects (plural condition) (Exp. 2a). Alternatively, pictures appeared only as single objects and a low or high tone indicated singular or There is, however, one potential problem with Experiment 2a (as was noted for Experiments 1a and 1c). It could be argued that as soon as participants detected that two objects were presented they automatically selected the determiner de (without further consideration of the targetÕs gender) and started to produce their response. By doing so, the gender-incongruent distractor did not get a chance to interfere with the selection of the pictureÕs name gender specification in the plural condition. To obtain positive evidence that gender properties of the distractor word are being processed and affect the selection/production of the target noun we conducted a control experiment in which only single objects were shown on the screen together with the distractor word and only afterwards were participants cued about whether to produce a singular or a plural NP (Experiment 2b).
Method Participants
Eighteen Dutch students from the University of Maastricht took part in Experiment 2a. In Experiment 2b, 18 Dutch students from the pool of participants of the Max Planck Institute for Psycholinguistics in Nijmegen participated. All participants were paid for their participation and none of them took part in more than one experiment.
Materials
Twenty-two target pictures corresponding to monomorphemic Dutch nouns were selected for naming. According to Deutsch and Wijnen (1985) the two genders in Dutch are ''independent of the phonetic form and meaning of the noun.'' (p. 794) Each target picture was paired with a gender-congruent and a gender-incongruent distractor word. Distractor words were phonologically and semantically unrelated to the picture names. A complete list of target pictures and distractor words can be found in Appendix B. Pictures were simple black line drawings of everyday objects presented on white background. They were taken from the pool of pictures of the Max Planck Institute for Psycholinguistics in Nijmegen. Distractor words were displayed without determiners in their singular forms as black characters (font type and size: Geneva, 30 pts) in, across, or between the object(s). Pictures were presented in the center of the screen with the distractor words appearing at different positions around fixation. For an individual picture, however, the distractor words appeared in the same position.
Procedure
The procedure for Experiment 2a was the same as in Experiment 1a. In Experiment 2b, we used a slightly different procedure. Participants saw on each trial a picture of one object superimposed by a gendercongruent or a gender-incongruent distractor word on the screen. After 300 ms, they heard a tone indicating whether the target was to be produced in the singular (low tone) or in the plural (high tone). Depending on the tone (low or high) they had to name the object with the appropriate determiner in the singular or in the plural. Since participants only knew 300 ms after target and distractor onset whether a singular or a plural had to be produced, they could not prepare the appropriate determiner upon perceiving the picture. However, 300 ms is long enough to allow them to recognize and process the distractor word. The presentation of the trial sequences, which were otherwise identical to Exp. 2a, was controlled by NESU (Nijmegen Experimental Set-Up).
Design
As in the previous experiments, there were three parts in Experiments 2a and 2b: a familiarization phase, a practice phase, and a naming phase. The procedure of the familiarization phase was identical to the familiarization phase in Experiments 1a-c. In the practice phase, every picture had to be named once in the singular and once in the plural using the appropriate picture names preceded by the appropriate determiner to make sure participants knew the correct gender of the stimuli. The order of the trials was randomized for each participant individually. After the completion of the practice block, the experimenter corrected the participants in the rare event that they used an inappropriate picture name. 8 In Experiment 2a, the naming phase consisted of three blocks, one for each SOA. In Experiment 2b, only SOA 0 ms was tested. Within one SOA, all pictures were tested in all conditions (22 pictures Â 2 number conditions Â 2 gender congruency conditions equals 88 trials). 8 The practice phase of Experiment 2a was similar to Experiment 1 by Janssen and Caramazza (in press), i.e., Det-NP naming in Dutch without distractors. Janssen and Caramazza found an interaction between gender and number of the target. Neuter Det-NPs showed a cost from singular to plural, whereas this was not the case for common gender Det-NPs. They argued that their result indicates that the gender feature is also selected in the plural when it would be logically unnecessary. We obtained similar results in the practice blocks of Exp. 2a here with different materials: Neuter plural Det-NPs showed a cost of 21 ms compared to the singular, whereas common gender plural NPs were 12 ms faster than the respective singular NPs (neu, sg: 682 ms; neu, pl: 703 ms; com, sg: 692 ms; com, pl: 680 ms). The interaction between gender and number was not significant, however (F 1 ð1; 17Þ ¼ 3:25, MS e ¼ 1892:11, n.s.; F 2 ð1; 20Þ ¼ 1:24, MS e ¼ 2057:68, n.s.).
There was a pause between each naming block. The order of the blocks was varied in Experiment 2a across participants and the blocks were randomized individually for each participant with the same constraints as in Experiment 1a. Experiment 2a was approximately 40 min long and Experiment 2b took about 30 min.
Results
Naming latencies shorter than 350 ms and longer than 1500 ms were counted as outliers (Exp. 2a: 2.0% of the data; Exp. 2b: 3.0% of the data). The data of one participant from Exp. 2a had to be excluded due to voice key malfunction. The mean naming latencies and error rates are summarized in Tables 6 and 7 . Analyses of variance were run with Number of Target (singular or plural), Gender Condition (congruent or incongruent), and (in Exp. 2a) SOA ()100 ms, 0 ms, or +100 ms) as independent variables. Separate analyses were carried out with participants (F 1 ) and items (F 2 ) as random variables.
Experiment 2a
Overall, error rates were extremely low (<1%) and therefore not analyzed. Pictures were named slower in the singular (716 ms Table  6 , the relative cost in the gender-incongruent condition as compared to the gender-congruent condition was , n.s., SOA +100 ms: F 1 ð1; 16Þ < 1; F 2 ð1; 21Þ < 1).
Experiment 2b
We replaced the data of four participants with the highest error rates (>20%) by four new participants. One item (poes ÔcatÕ) was eliminated from the analyses due to too high error rates (>30%). There were no effects in the error analyses. Pictures were named slower in the singular (759 ms) than in the plural condition (729 ms). This 30 ms advantage was significant by participants and items (F 1 ð1; 17Þ ¼ 8:55, MS e ¼ 4517:95, p < :01; F 2 ð1; 20Þ ¼ 30:34, MS e ¼ 659:42; p < :01). In the gender-congruent condition pictures were named 9 ms faster (739 ms) than in the gender-incongruent condition (748 ms). The main effect of Gender Condition was marginally significant (F 1 ð1; 17Þ ¼ 6:47, MS e ¼ 411:26, p < :05; F 2 ð1; 20Þ ¼ 3:20, MS e ¼ 625:32; p ¼ :09). Most importantly, the interaction between Number of Target and Gender Condition was significant (F 1 ð1; 17Þ ¼ 10:28, MS e ¼ 464:06, p < :01; F 2 ð1; 20Þ ¼ 5:58, MS e ¼ 443:77, p < :05). Pictures were named 20 ms faster in the gendercongruent than in the gender-incongruent condition in the singular (F 1 ð1; 17Þ ¼ 21:50, MS e ¼ 338:70, p < :01; F 2 ð1; 21Þ ¼ 10:97, MS e ¼ 407:01, p < :01) whereas in the plural the gender-incongruent condition was slightly faster than the gender-congruent condition (both F 's < 1). This experiment replicates SOA 0 ms of Experiment 2a with a different task.
Discussion
The results of Experiments 2a and 2b are very similar to those of Experiments 1a and 1c. The effect of a gender-incongruent distractor word in Dutch only yielded an interference effect when an object was named in the singular but not in the plural-just as in German. This effect was independent of whether the distractor was presented slightly before, simultaneously with, or slightly after target picture onset. In Dutch, there are two different determiners in the singular, which mark the gender of a noun (i.e., de for common gender or het for neuter gender). In the plural, however, there is only one determiner for both genders (i.e., de). If the gender congruency effect obtained in Experiment 2a genuinely reflected competition in selecting gender features, it should have been obtained independently of whether an object is named in the singular or in the plural. However, Experiments 2a and 2b showed that genderincongruent distractors only had an effect in naming singular NPs, i.e., when different determiners compete for selection. No gender congruency effect was obtained in naming plural NPs where the same determiner is used for both genders and hence there is no competition in determiner selection. The results of Experiment 2b are qualitatively similar to those of Experiment 2a. This shows that the distractor word is processed and exhibits an influence on the naming latencies of the target, even under conditions in which it is not immediately clear whether a singular or a plural has to be produced. Together with the results obtained in Experiments 1a and 1c, the outcome of Experiments 2a and 2b strongly suggests that the gender congruency effect may be better characterized as a determiner congruency effect as suggested by Miozzo and Caramazza (1999) .
As in the case of German, the assumptions about the activation and selection of the number feature of the distractor word are crucial for the DSIH in the plural condition. If the number feature of the distractor were a candidate for insertion in the determiner frame, we would expect faster naming latencies in the plural when the distractor has common gender (a de word) than when it has neuter gender (a het word). This is because plural targets always require the determiner de. If, however, the conceptual information about the target (one or two objects on the screen) establishes number feature selection independently, no differences would be expected in the plural condition between distractors of different genders. This is because plural targets (de targets) would select the number plural without consideration of the number feature of the distractor word and hence there would be no determiner incongruence in the plural. Table 8 shows that the latter scenario is the likely one: Naming latencies for plural targets are no faster when paired with common gender distractors as compared to neuter gender distractors (F 1 ð1; 16Þ < 1; F 2 ð1; 20Þ < 1). This result once more supports the assumption that the number feature of the distractor does not play an independent role in the selection of the number feature of the determiner in our experiments. A similar argument could be put forward for Exp. 2b. However, as can be seen in 
Experiment 3: Noun phrase production in Dutch with singular and plural distractors
To this point we have established that the gender congruency effect in the picture-word interference task is found in the production of singular but not plural NPs in German and Dutch. This result is clearly incompatible with the assumption that grammatical feature selection is a competitive process (GSIH). The implications of this result for the hypothesis that gender congruency effects are really effects of determiner selection competition (DSIH) are not as clear. This is due to uncertainties about the way in which the number feature of the distractor word affects the selection of the target nounÕs determiner. We have argued that the process of selection of the number feature for determiner production considers only phrasal (extra-lexical) features and therefore the morphological information about number in the distractor word does not affect determiner selection. In Experiment 3, we address this issue directly. We systematically test whether or not the number feature of the distractor word contributes to the selection of the target determiner by completely crossing the factors Gender (congruent vs. incongruent) and Number (singular vs. plural) between targets and distractors. If the number features of the distractor words are considered for insertion in the determiner frame (in addition to their gender features), the following pattern of results (for Dutch) should be obtained in the context of the DSIH. When targets are singular (de or het) and distractors are singular (de or het), the standard congruency effect (see Experiments 2a and 2b) should be found. However, when targets are singular (de or het) and distractors are plural (de), only neuter gender targets (het) should show interference. In contrast, when both targets and distractors are plural (de), no effect of congruency should be visible. But when targets are plural (de) and distractors are singular (de or het), interference should be found, but only with neuter gender distractors (het).
Alternatively, if the number feature of the distractor word plays no role in determiner selection, the following scenario is predicted: There should be no gender congruency effects in plural NP production irrespective of the number of the distractor. As discussed in the Introduction, this prediction follows from the fact that in plural NP production the same determiner is used for all genders and therefore there can be no determiner competition. To test these predictions, we ran a replication of Experiment 2a including singular as well as plural distractors.
Method Participants
Twenty-six native Dutch participants from the pool of participants of the Max Planck Institute for Psycholinguistics in Nijmegen took part in Experiment 3 in exchange for pay. None had participated in the previous experiments.
Materials
The materials were the same as in Experiments 2a and 2b, except that an equal number of distractors morphologically marked for plural was added. 
Procedure
The procedure was the same as in Experiment 2a, except that the trial presentation was controlled by NESU.
Design
The design was similar to Experiment 2a. However, there was only one SOA, namely 0 ms, in Experiment 3. The naming phase consisted of two blocks. There was a total of 176 pictures (22 pictures Â 2 target numbers Â 2 gender conditions Â 2 distractor numbers). The order of blocks was varied across participants and there was a short break between each naming block. The whole experiment lasted approximately 45 min.
Results
Naming latencies shorter than 350 ms and longer than 1200 ms were counted as outliers (3.0% of the data). The mean naming latencies and error rates are summarized in Table 10 . Analyses of variance were run with Number of Target (singular or plural), Gender Condition (congruent or incongruent), and Number of Distractor (singular or plural) as independent variables. Separate analyses were carried out with participants (F 1 ) and items (F 2 ) as random variables.
The main effect of Number of Target was significant (F 1 ð1; 25Þ ¼ 102:67, MS e ¼ 1066:07, p < :01; F 2 ð1; 21Þ ¼ 90:08, MS e ¼ 1102:20, p < :01). Pictures were named 47 ms faster in the plural condition (611 ms) than in the singular condition (658 ms). Number of Distractor did not have an effect (both F s < 1). . This interaction reflects the fact that incongruent gender between target and distractor led to interference in the singular, whereas it had no effect in the plural, independent of the Number of Distractor (see Table 10 ). The triple interaction between Number of Distractor, Number of Target, and Gender Congruency was not significant (both F s < 1), suggesting that there were no differences in effects whether the distractor word was singular or plural.
Analyses of simple effects showed that Gender Congruency had a significant effect for singular targets when the distractors were also in the singular (F 1 ð1; 25Þ ¼6:93, MS e ¼ 630:14, p < :05; F 2 ð1; 21Þ ¼ 8:34; MS e ¼ 545:75, p < :01) and when distractors were in the plural (F 1 ð1; 25Þ ¼ 6:51, MS e ¼ 915:18, p < :05; F 2 ð1; 21Þ ¼ 5:73; MS e ¼ 784:56, p < :05). For plural targets, Gender Congruency did not yield any significant results whether distractors were in the singular (both F s < 1) or in the plural (both F s < 1).
Discussion
One half of Experiment 3 is a replication of SOA 0 ms of Experiment 2a: Targets were in the singular or in the plural and distractor words in the singular. The outcome of this half of the experiment replicates the findings of Experiment 2a, namely a gender congruency effect in the singular condition and no effect in the plural condition. This is an important result in itself because it replicates previous findings with new participants tested in a different laboratory. The other half of Experiment 3 shows that the number of the distractor plays no role in determiner selection in the picture-word naming task-only the gender of the distractor and the number of the target matter. This is shown clearly by the fact that plural distractors produced a gender congruency effect in singular but not plural NP production. This means the determiner selection process considers the gender but not the number features of competing nouns; in other words, the number feature is determined extra-lexically.
Two experiments in German and three experiments in Dutch have shown a congruency effect induced by gender-(in)congruent distractor words. However, this effect was only observed in the singular condition, i.e., when a gender-marked determiner had to be selected. In the plural condition, when there was only one determiner to choose from, no such effect was obtained. This shows that the occurrence of a congruency effect is contingent on whether or not there are multiple determiners to choose from. Furthermore, Experiment 3 has shown that the effect does not depend on the number (singular or plural) of the distractor word, suggesting that gender and number features are subject to different selection principles. Finally, Experiment 2b excludes the possibility that participants responded with the appropriate determiner in the plural condition as soon as they saw two objects on the screen.
The results of our Experiment 1b with German speakers are in conflict with those reported by Schriefers (1993) who obtained a gender congruency effect in an Adj + N naming experiment with Dutch speakers. In his Experiment 2, naming latencies for adjective-noun phrases were significantly slower when colored pictures were paired with a gender-incongruent as compared to gender-congruent distractor word. It is unclear what may be responsible for the different patterns of results. Therefore, we attempted to replicate SchriefersÕ second experiment in Experiment 4a of this study.
Experiments 4a and 4b: Adj + N Noun phrase production in Dutch Experiment 4a was set up to replicate SchriefersÕ (1993) Experiment 2 as closely as possible. Native Dutch participants were asked to name a set of pictures paired with a gender-congruent and a gender-incongruent distractor word. Pictures were colored and appeared only as single objects. In Experiment 4a, participants were asked to name the picture in the singular together with the appropriate color adjective in Dutch, e.g., rood boek /rot buk/ (Ôred bookÕ) or rode tafel /rodE taflE/ (Ôred tableÕ). Schriefers obtained a gender congruency effect under these conditions. If the gender congruency effect in adjective-noun naming in Dutch is a real effect, we should be able to replicate it. In Experiment 4b, a different group of participants saw the same pictures but were asked to name them using a Det + Adj NP, e.g., het rode boek (Ôthe red bookÕ) or de rode tafel (Ôthe red tableÕ). According to the determiner competition hypothesis (Caramazza, Miozzo, Costa, Schiller, & Alario, 2001 ) we should observe a gender congruency effect in Experiment 4b, even if we do not observe such an effect in Experiment 4a.
Method Participants
Sixteen native Dutch participants from the pool of participants of the Max Planck Institute for Psycholinguistics in Nijmegen took part in Experiment 4a and 15 participants from the same population took part in Experiment 4b in exchange for pay. None of them participated in any other experiment of this study.
Materials
Twenty-two target pictures corresponding to monomorphemic Dutch nouns were selected for naming. Half of them had common gender; the other half had neuter gender. The target pictures overlapped for the most part with the materials used by Schriefers (1993) and La Heij et al. (1998) and most of them were the same items used in the previous experiment. Each target picture was paired with a gender-congruent, a gender-incongruent, a phonologically, and a semantically related distractor word (see Appendix C for a complete list of target pictures and distractor words). In addition, there was a set of 32 filler pictures paired with gender-congruent, phonologically and semantically unrelated distractors. Pictures were simple line drawings of everyday objects presented on white background. They were taken from the picture database of the Max Planck Institute for Psycholinguistics in Nijmegen. Pictures were colored in red, green, blue, or purple. Distractor words were displayed as black characters (font type and size: Geneva, 30 pts) in or across the object. Pictures were presented in the center of the screen with the distractor words appearing around fixation.
Procedure
The procedure was similar to Experiment 1b except that trial presentation was controlled by NESU.
Design
As in the previous experiments, there were three parts in Experiments 4a and 4b: a familiarization phase, a practice phase, and a naming phase. The familiarization phase was identical to the familiarization phase in Experiment 1b. In the practice phase, pictures first appeared in black on white and had to be named using the appropriate definite determiners and picture names. A second practice block followed, in which some randomly chosen objects appeared in color. Participants were required to name those colored objects using the appropriate gender-marked color adjective and name (Experiment 4a) or using the appropriate definite determiner plus color adjective and name (Experiment 4b). The order of the trials in the familiarization and practice phases was randomized for each participant individually. After completion of the practice blocks, the experimenter corrected participants if they had used an inappropriate picture name.
The naming phase consisted of four blocks. In Experiment 4a, participants named the colored objects using an Adj + N NP, in Experiment 4b they used a Det + Adj + N NP. All blocks had SOA 0 ms in Exp. 4b, whereas in Exp. 4a we ran two SOAs: One group of participants received all blocks with SOA )100 ms, a second group received them with SOA 0 ms. Except for the filler pictures, all pictures were tested in all conditions (22 pictures Â 4 conditions Â 4 colors equals 352 trials + 32 filler pictures Â 4 colors equals 480 trials altogether). There was a pause between each naming block. The order of blocks was varied across participants and the blocks were randomized individually for each participant with the same constraints as in the Experiment 1b (except that there was no plural condition in the present experiment). Both experiments lasted approximately for an hour each.
Results
Naming latencies shorter than 350 ms and longer than 1500 ms were counted as outliers (Exp. 4a: 2.4% of the data; Exp. 4b: 3.0% of the data). The mean naming latencies and error rates are summarized in Tables 11  and 12 . Analyses of variance were carried out with Condition (gender-congruent, gender-incongruent, semantically related, or phonologically related) and-in Exp. 4a-SOA ()100 ms or 0 ms) as independent variable. Separate analyses were carried out with participants (F 1 ) and items (F 2 ) as random variables.
Experiment 4a
The main effect of SOA was only significant by items (F 1 ð1; 32Þ < 1; F 2 ð1; 21Þ ¼ 32:01; MS e ¼ 788:88, p < :01) and SOA did not interact with Condition (both F s < 1). Therefore, the data from both SOAs were collapsed for further analyses. The main effect of Condition was significant (F 1 ð3; 96Þ ¼ 6:52, MS e ¼ 760:71, p < :01; F 2 ð3; 63Þ ¼ 6:02, MS e ¼ 583:76, p < :01). Pictures were named fastest in the phonologically related condition (725 ms), followed by the gender-incongruent (734 ms) and the gender-congruent (738 ms) conditions; the semantically related condition was slowest (746 ms). The difference between the gender-congruent and the genderincongruent condition was not significant (both ts < 1). Nor was the difference between the gender-congruent and the semantically related condition significant 
Experiment 4b
A crucial result of this experiment is the significant effect of Condition (F 1 ð1; 14Þ ¼ 12:23, MS e ¼ 974:93, p < :01; F 2 ð1; 20Þ ¼ 4:67, MS e ¼ 1697:74, p < :05): Targets were named faster (750 ms) in the gender-congruent than in the gender-incongruent (766 ms) distractor word condition. This effect was significant by participants and marginally significant by items (t 1 ð1; 14Þ ¼ 2:65, SD ¼ 20:89, p < :05; t 2 ð1; 21Þ ¼ 2:02, SD ¼ 39:576, p ¼ :056). Again, the semantically related condition (755 ms) was not significantly different from the gendercongruent condition (both ts < 1). However, as in Experiment 4a, the phonologically related condition (732 ms) was significantly faster than the gender-congruent condition (t 1 ð1; 14Þ ¼ 2:43, SD ¼ 30:80, p < :05; t 2 ð1; 21Þ ¼ 2:23, SD ¼ 36:85, p < :05).
Discussion
Experiment 4a replicated with Dutch materials the failure to obtain a gender congruency effect in the adjective-noun naming task in German (Exp. 1b). This outcome contrasts with the results reported by Schriefers (1993, Exp. 2) . The materials used in Experiment 4a comprised a larger, though in part overlapping, set of pictures than SchriefersÕ (1993) study. Pictures were colored in the same way as in SchriefersÕ experiments, and the methodology was roughly the same, except that we included a phonologically related condition. In our experiment, two SOAs ()100 ms and 0 ms) were tested, including the SOA at which Schriefers (1993) obtained a significant gender congruency effect.
The fact that phonologically related distractors yielded significantly faster naming latencies than gendercongruent distractors shows that the distractor words were processed and had an effect. The reason for the absence of a semantic interference effect is not obvious, although the effect is somewhat unreliable. For instance, Schriefers (1993) did not obtain this effect in his Experiment 2 either. Note, however, that we did get a semantic interference effect using the same materials in an earlier experiment (Schiller & Caramazza, unpublished) .
The failure to obtain a gender congruency effect in Experiment 4a is not in line with the prediction that this effect originates in the competition of gender features during grammatical feature selection, but is fully consistent with the view that effects of gender congruency only occur when free-standing gender-marked morphemes have to be produced (Caramazza et al., 2001 ). According to the former prediction, but not to the latter, effects of gender congruency should be found when a gendermarked adjective has to be produced in an Adj + N NP. Such an effect was originally reported by Schriefers (1993) . However, we have been unable to replicate the effect both in Dutch (Experiment 4a) and in German (Experiment 1b)-in both experiments no effect of gender congruency was found.
The results of Experiment 4b, in contrast, support the hypothesis that when a free-standing gender-marked morpheme, such as a determiner, has to be selected for NP production, a gender congruency effect is obtained. Note that a different group of participants was presented with the same target pictures in this experiment, the only difference being the instruction: participants in Experiment 4b were required to use a gender-marked determiner with the Adj NP to name the pictures. The outcome of Experiment 4b contrasts sharply with the outcome of Experiment 4a. This contrast is important because it shows that with the same materials the occurrence of the gendercongruency effect is only contingent on the format of the target utterance. Therefore, the results of Experiments 4a and 4b are consistent with the view that effects of gender congruency reflect competition of free-standing phonological forms such as definite determiners but not bound morphemes such as suffixes.
General discussion
The GSIH predicts that a gender congruency effect should be observed in early selection languages, irrespective of the type of NP that must be produced. Early selection languages, such as German and Dutch, select the form of the determiner based on gender (and number and/ or case) information alone because the determiner form does not depend on the phonological context. In contrast, the DSIH predicts that a gender congruency effect should be obtained only for early selection languages and then only for certain types of NPs-those involving the selection of different determiner forms. These contrasting predictions were put to test in this study with German and Dutch speakers. Both languages have the interesting characteristic that different determiners are used for different genders in singular NPs but the same determiner form is used for all genders in plural NPs. If the DSIH is correct, we should observe a gender congruency effect for singular but not plural NP production; if the GSIH is correct, we should observe gender congruency effects both for singular and plural NP production. The results of Experiments 1a and 1c (German) and Experiments 2a, 2b, 3, and 4b (Dutch) support the DSIH: A gender congruency effect was found only for singular NP production and not for plural NP production, independent of the number specification of the distractor (Exp. 3). These results suggest that grammatical feature selection is a non-competitive process. That is, grammatical features automatically become available as part of the lexical node selection process (Caramazza et al., 2001) . However, if the phonological realization of grammatical features results in different lexical forms, there is interference due to competition at the level of form selection.
We should note here that we have failed to replicate in German (Exp. 1b) and in Dutch (Exp. 4a) SchriefersÕ (1993) gender congruency effect with Dutch Adj + N phrases. Costa et al. (submitted) have also failed to find a gender congruency effect for Adj + N NPs in Croatian. In these languages, the adjectives in Adj + N phrases are gender-marked. Should not we have expected a congruency effect due to selection competition between gendermarked inflectional affixes? There are two possible reasons for why we would not expect a gender congruency effect for inflectional affixes. The first possibility is that, consistent with the DSIH, selection interference effects only occur for free-standing (such as determiners) but not bound morphemes (such as inflections). The second possibility is that since inflectional affixes must be ''attached'' to the end of adjective stems they would only be needed fairly late in the process of NP production. On this account, any competition between inflectional forms would be resolved before they would be needed for attachment to the adjective stem, and therefore invisible in the type of experiments we have carried out. Our results do not allow us to choose between these two possibilities. Most important for this discussion, however, is that the outcome of our Adj + N naming experiments is consistent with the DSIH, but not with the GSIH. Nonetheless, the reason why Schriefers (1993) found a gender congruency effect with Adj + N phrases in Dutch, but we have not found it in German or Dutch remains unresolved and will be tackled in future research.
Finally, it is important that congruency effects could be obtained even when the appropriate determiner could be prepared on the basis of the visual input alone (Exp. 2b). One could have argued that the reason a gender congruency effect was obtained in the singular but not in the plural was because participants selected the determiner (de or die in Dutch and German, respectively) as soon as they recognized that two objects were presented on the screen, and immediately initiated their responses by producing the determiner, leaving no time for the genderincongruent distractor word to interfere. Experiment 2b demonstrated, however, that this was not the case. Effects of gender congruency were obtained even when participants could not prepare the appropriate determiner on the basis of non-lexically relevant visual input.
Taken together, the eight experiments reported in this study provide evidence against the GSIH. Our results suggest that grammatical feature selection is a noncompetitive process. That is, (stem-based) grammatical features automatically become available as part of the lexical node selection process. Our results further suggest that the gender congruency effect found in Dutch and German may actually be a determiner congruency effect, as predicted by the DSIH. The DSIH can also nicely account for another result reported in the literature. In two experiments, La Heij et al. (1998) found a gender congruency effect in Dutch when participants were required to produce singular, determiner-noun phrases. The effect was absent, however, in naming nouns without a determiner. The latter result has also been obtained with Italian speakers (Miozzo & Caramazza, unpublished) . Since no determiner has to be selected in the bare noun naming condition, the DSIH predicts no effect of gender congruency, consistent with the obtained results.
If the DSIH is the correct account of the gender congruency effect observed in Dutch, German, and Croatian, the effect has a further important implication for theories of speech production. The DSIH implies that the determiner form of the distractor word is activated even though the distractor lexical node itself is not selected for production (since it is never produced); otherwise there could not be interference at the level of determiner selection. That is, interference arises because of the following set of events: (1) the distractor nounÕs gender feature is activated, (2) it sends activation to its determiner form, and (3) the activated form competes for selection with the determiner form of the target noun. However, this scenario of how determiner selection interference arises presupposes cascaded processing of information from the level where grammatical features are specified to the level of word form encoding. Discrete serial stage models (e.g., Levelt et al., 1999) , which claim that only the word forms of the selected lexical nodes are encoded, are not compatible with the DSIH, and hence cannot account for the pattern of determiner selection interference in NP production in Dutch and German (and pronoun production in Croatian).
A final issue to be considered is whether there might not be some other explanation for the absence of a gender congruency effect in plural NP production. The predictions we derived from the GSIH for plural NP production are based on the assumption that the gender feature is selected even in those cases where it might otherwise seem to be superfluous for determiner selection. It could be argued, however, that in the case of plural NPs in Dutch and German, where the same determiner forms and inflectional affixes are used for all genders, gender is not selected because its selection would have no consequence for picking a determiner form. Therefore, it is possible that the speech production system in these languages does not consider gender information when plural NPs are produced. If such were the case, potentially conflicting gender information would not be able to interfere because it is not selected in the plural condition. Such an account could potentially explain most of the data presented in this study (except for the target singular/distractor plural condition in Exp. 3).
How might such a mechanism work? One would have to assume that feature selection is organized hierarchically such that the number feature dominates the gender feature, ensuring that number is selected before the gender feature is considered. One would further have to assume that the selection of the number feature ÔpluralÕ blocks the selection of the gender feature since the feature ÔpluralÕ is sufficient to correctly select the appropriate determiner (die in German or de in Dutch). Thus, it is possible to devise an organizational scheme for the selection of determiners in Dutch and German that prevents gender feature competition in the production of plural NPs while allowing it in the production of singular NPs. However, a system where gender is accessed only under some conditions (i.e., singular NPs) but not under others (i.e., plural NPs) is clearly ad hoc.
Furthermore, there is empirical evidence that gender is accessed even in plural NPs (Janssen & Caramazza, in press; Schriefers et al., 2002) . Schriefers et al. (2002) had German speakers name pictures with Det NPs and compared naming latencies for singular vs. plural NPs (e.g., der Helm Ôthe helmetÕ vs. die Helme, die Kerze Ôthe candleÕ vs. die Kerzen, das Pferd Ôthe horseÕ vs. die Pferde). The materials used in that study were the same as those used in Experiment 1a of the current study. While there was a cost for both masculine and neutral plural NPs relative to their singular NPs, feminine plural NPs were just as fast as feminine singular NPs. The authors interpret their data as follows: When masculine or neuter plural NPs are produced, there is a conflict between the determiner corresponding to the gender of the singular noun (e.g., der or das) and the determiner for plural NPs (e.g., die). This conflict does not occur in the case of feminine NPs since the singular and plural determiners are identical in that case. In a control experiment the same pictures were named using bare nouns and no differential effect of gender on singular and plural utterances occurred. If gender were not accessed in plural NPs in German, one would not expect a differential effect between feminine and masculine/neuter plural NPs relative to their singular NPs. The pattern of results reported by Schriefers et al. (2002, see also Footnote 6) indicates that during the production of plural Det NPs, singular and plural determiners compete for selection. Thus, their data support the claim that gender is accessed during the production of German plural NPs (for similar results in Dutch see Janssen & Caramazza, in press, and Footnote 8) .
Moreover, although we have noted that there are no instances in German (or Dutch) where gender information is needed directly for the purpose of selecting plural determiners or inflectional morphemes in simple Det + N or Adj + N phrases, cases exist in which gender is selected in plural NP production, e.g., complex NPs, anaphoric pronoun agreement, and elliptical constructions. For example, there are various situations where gender information is needed for agreement in complex constructions. Consider the following examples:
( The standard analysis of partitives (like ''one of the cats'') and related structures is as in (2) ( 2) e der Katzen where ''e'' is an empty noun (Chierchia, 1997; Selkirk, 1977) . The arguments in favor of an analysis of partitives along the lines in (2) are straightforward: Normally, determiners do not select prepositional phrases (PPs). By positing a null noun the structure of the phrase is regularized; that is, partitives are reduced to independently established phrase structural configurations. On this analysis, the empty noun clearly does not have inherent features and therefore the gender information needed for selecting the correct form of the determiner eine/einer, einen/ein must be inherited from Katzen (ÔcatsÕ). But for Katzen to play this role we must assume that its gender feature is selected in the course of NP production. Similar arguments are put forward by Bierwisch (2000) . He argued that gender is lexically specified because it is a formal feature, which takes part in grammatical relations. Therefore, gender is retrieved even when a noun is in the plural.
Even though gender is not strictly necessary for determiner/inflection selection for plural NPs it is necessary for identity indexing. However, on the hierarchical selection scenario sketched above, the selection of the number feature ÔpluralÕ in an NP would block the selection of the gender feature of the noun, thereby blocking access to information that is necessary for selecting the form of the indefinite pronoun in constructions such as (1). If information about the gender of the referent were not available, speakers would not be able to select the correct gender-marked form of the pronoun. Therefore, we must assume that gender selection occurs in plural NP production. The hierarchical selection mechanism, which would block access to gender in plural constructions, cannot account for these results.
In conclusion, this study has produced evidence in support of the hypothesis that grammatical feature selection is an automatic, non-competitive process (Caramazza et al., 2001; Schiller and Caramazza, submitted) . Word-specific grammatical features automatically become available as part of the selection of a lexical node. These grammatical features activate their associated form representations when the information cascades down to the level of phonological encoding. However, in German and Dutch the opportunity for competition in determiner form selection is only found with singular NPs. Plural NPs take the same determiner for all genders. Consistent with the DSIH, interference effects from gender-incongruent distractors were observed in the singular but not in the plural-both in German and in Dutch. This result suggests that the gender congruency effect first observed by Schriefers (1993) is a misnomer. A more appropriate name for the phenomenon is determiner congruency effect. The determiner congruency effect observed in German and Dutch reflects competition at the level of determiner form selection. Effects of determiner congruency between a target picture name and a distractor word are only found in languages where the selection of the determiner depends on the gender (and number) of the noun alone and thus can occur very early in the NP production process. 
